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TIM T¥¥F. CLAIMS 

L (Previously presented) A method of manufacturing a semiconductor 
integrated circuit, said method comprising: 

forming a device isolation layer in a semiconductor substrate to define first and 

second active regions; 

forming a plurality of first gate patterns that extend across the first active regron and 
the device isolation layer, regions between the first gate patterns including a first space 
navingafirst width andasecond space having a second width greater than the first wxdth; 
selectively removing the device isolation layer exposed by the first space; 
forming a line-shaped first impurity region and an island-shaped second impunty 
reg ion at the surface of the semiconductor substrate exposed by the first space and at the first 
active region exposed by the second space, respectively; 

forming a second gate pattern that extends across the second active region; 

forming low concentration source/drain regions at the second active region located on 

both sides of the second gate pattern; 

forming spacers on sidewalls of the second space and on sidewalls of the second gate 
pattern as well as a spacer layer pattern filling the first space; 

• forming high concentration source/drain regions adjacent the low concentration 
source/drain regions at the second active region; 

removing said spacers to expose the sidewalls of the second space and the second gate 
pattern and leaving a recessed spacer layer pattern in the first space; and 

forming a conformal etching stop layer on the semiconductor substrate havmg the 
recessed spacer layer pattern. 

2 (Original) The method of claim 1, wherein the first active region is defined in 
a first region of the semiconductor substrate and the second active region is defined in a 
second region of the semiconductor substrate. 

3. (Original) The method of claim 1, wherein the device isolation layer is 
formed using a trench isolation technique. 

4. (Previously presented) The method of claim 1, wherein selectively removing 
the device isolation layer exposed by the first space comprises: 
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fonning a photoresist pattern that exposes the first space; and 
etching the device isolation layer using the photoresist pattern as an etch mask until 
the semiconductor substrate contacting the device isolation layer in the first space is exposed. 

5. (Previously presented) The method of claim 4, wherein forming the first and 

second impurity regions comprises: 

implanting first impurity ions into the semiconductor substrate exposed by the first 
space using the photoresist pattern as an ion implantation mask; 

removing the photoresist pattern; and 

implanting second impurity ions into the semiconductor substrate exposed by the first 
space and the second space using the first gate patterns and the device isolation layer as an 
ion implantation mask. 

6. (Previously presented) The method of claim 1, wherein forming the spacers 

and the spacer layer pattern comprises: 

forming a spacer layer on the semiconductor substrate having the low concentration 
source/drain regions, the spacer layer being formed to a thickness which is greater than half 
of the first width and less than half of the second width; and 

anisotropically etching the spacer layer to expose the second impurity region and the 
low concentration source/drain regions and to concurrently remain anisotropically etched 
spacer layer that fills the first space. 

7. (Original) The method of claim 6, wherein the spacer layer comprises silicon 

nitride. 

8. (Original) The method of claim 7, further comprising forming a conformal 
stress buffer oxide layer on the semiconductor substrate having the low concentration 
source/drain regions before fonning the spacer layer. 

9. (Original) The method of claim 1 , further comprising forming an interlayer 
insulating layer on the semiconductor substrate having the etching stop layer. 
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10 (Original) The method of claim 9, wherein the etching stop layer is formed of 
an insulating layer that has an etching selectivity with respect to the interlayer insulating 
layer. 

1 1 (Previously presented) The method of claim 9, further comprising: 
patterning the interlayer insulating layer and the etching stop layer to form a first 

contact hole exposing the high concentration source/drain regions and the second gate 
pattern; 

patterning the interlayer insulating layer and the etching stop layer to form a second 
contact hole exposing the second impurity region; 

selectively applying a plug ion implantation process to the second impurity region 
exposed by the second contact hole; 

forming contact plugs that fill the first and second contact holes; and 

forming metal interconnection lines on the interlayer insulating layer, the metal 
interconnection lines being formed to cover the contact plugs. 

12. (Currently amended) A method of manufacturing a flash memory device, the 
method comprising: 

providing a semiconductor substrate having a cell array region and a peripheral circuit 

region; 

forming a device isolation layer in a portion of the semiconductor substrate to define a 
cell active region in the cell array region and a peripheral circuit active region in the 

peripheral circuit region; 

forming a stacked gate layer on the cell array region and a peripheral circuit gate layer 

on the peripheral circuit region; 

patterning the stacked gate layer to form a plurality of stacked gate patterns that 
extend across the cell active region and the device isolation layer, regions between the 
stacked gate patterns including first spaces having a first width and second spaces having a 
second width greater than the first width; 

selectively removing a portion of the device isolation layer exposed by the first 

spaces; 

forming line-shaped common source regions and island-shaped drain regions at the 
surface of the semiconductor substrate exposed by the first spaces and at the surface of the 
cell active region exposed by the second spaces, respectively; 
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patterning the peripheral circuit gate layer to form a peripheral circuit gate electrode 
extending across the peripheral circuit active region; 

implanting impurity ions into the peripheral circuit active region atafirstdose, usmg 
the peripheral circuit gate electrode[[,]] as an ion implantation mask, to form low 
concentration source/drain regions at the peripheral circuit active region; 

forming spacer layer patterns filling the first spaces as well as spacers covering 
sidewalls of the second spaces and also sidewalls of the peripheral circuit gate electrode; 

f u uni ub high cnnrmrtial i ui i j ui... ■ ' .Imln r npnnn nt Imp lrnitfa p im^ty ions mto jhe 
peripheral circuit active region at n ^rond dose higher than mefirstdosg, using the 
peripheral circuit gate electrode and the spacer on the sidewall of the peripheral circuit gate 
electrode as ion implantation masks, thereby providing high concentration souree/dram 

regions; „ # 

removing the spacers to expose the sidewalls of the second spaces and the sidewall of 
the peripheral circuit gate electrode and to concurrently leave recessed spacer layer patterns 

in the first spaces; and 

forming a conformal etching stop layer on the semiconductor substrate having the 

recessed spacer layer patterns. 

13. (Previously presented) The method of claim 12, wherein forming the device 

isolation layer comprises: 

forming first and second trench mask patterns on the semiconductor substrate m the 
cell array region and on the semiconductor substrate in the peripheral circuit region 
respectively; 

etching the semiconductor substrate using the first and second trench mask patterns as 
etching masks to form a cell trench region in the cell array region and a peripheral circuit 
trench region in the peripheral circuit region; and 

forming a cell device isolation layer in the cell trench region and a peripheral circuit 
device isolation layer in the peripheral circuit trench region. 

14. (Previously presented) The method of claim 13, wherein forming the first and 

second trench mask patterns comprises: 

sequentially forming a gate insulating layer and a lower gate conductive layer on the 

semiconductor substrate; 
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patterning the lower gate conductive layer and the gate insulating layer to expose the 
semiconductor substrate in the cell array region; 

sequentially forming a tunnel insulating layer and a lower floating gate layer on the 

exposed semiconductor substrate; 

forming a trench mask layer on the semiconductor substrate having the lower floating 
gate layer and the lower gate conductive layer, the trench mask layer being formed by 
sequentially stacking a polishing stop layer and a hard mask layer; and 

patterning the trench mask layer. 

15. (Previously presented) The method of claim 13, wherein forming the cell 
trench region and the peripheral circuit trench region comprises: 

forming a photoresist pattern covering the cell array region on the semiconductor 
substrate having the first and the second trench mask patterns; 

etching the semiconductor substrate, using the photoresist pattern and the second 
trench mask pattern as etching masks, to form a prehminary peripheral circuit trench region 
in the peripheral circuit region; 

removing the photoresist pattern; and 

etching the semiconductor substrate using the first and second trench mask patterns as 
etching masks to form a trench region having a first depth and another trench region having a 
second depth greater than the first depth in the cell array region and the peripheral circuit 
region, respectively. 

16. (Previously presented) The method of claim 14, wherein forming the stacked 
gate layer and the peripheral circuit gate layer comprises: 

removing the patterned trench mask layer to expose the lower floating gate layer and 

the lower gate conductive layer; 

forming an upper floating gate pattern covering the exposed lower floating gate layer 
and a first upper gate conductive layer covering the peripheral circuit region; and 

sequentially forming an inter-gate dielectric layer and a first control gate conductive 
layer on the cell array region having the upper floating gate pattern. 

17. (Original) The method of claim 16 further comprising forming a metal silicide 
layer on the first control gate conductive layer and the first upper gate conductive layer. 

A ft Aii Paee6ofl0 Application No. 10/773,805 

Amendment After Allowance Page o ot tu CUent No. SPX200303-0009US 



PAGE 7/1 1 " RCVD AT 1/12/2000 7:43:25 PM [Eastern Standard Time] ■ SVR:USPT<«FXRF*31 • DNIS:2732885 • C8IO:»032744622 ■ DURATION (mm-ss):04-20 



01/12/06 16:47 FAX 5032744622 _ MARGER JOHNSON 



@)008 



18. (Previously presented) The method of claim 12, wherein selective removing 
the device isolation layer exposed by the first spaces comprises: 

forming a photoresist pattern exposing the first spaces on the semiconductor substrate 
having the stacked gate patterns; and 

etching the device isolation layer, using the photoresist pattern as an etching mask, to 
expose the semiconductor substrate that contacts the device isolation layer in the first spaces. 

19. (Previously presented) The method of claim 18, wherein forming the common 
source regions and the drain regions comprises: 

implanting first impurity ions into the semiconductor substrate exposed by the first 
spaces, using the photoresist pattern as an ion implantation mask; 

removing the photoresist pattern; and 

implanting second impurity ions into the semiconductor substrate in the cell array 
region, using the stacked gate patterns and the device isolation layer as ion implantation 
masks. 

20. (Previously presented) The method of claim 12, wherein forming the spacers 
and the spacer layer patterns comprises: 

forming a spacer layer on the semiconductor substrate having the low concentration 
source/drain regions to a thickness greater than half of the first width and less than half of the 
second width; and 

anisotropically etching the spacer layer to expose the island shaped drain regions and 
the low concentration source/drain regions and to concurrently leave the anisotropically 
etched spacer layer that fills the first spaces. 

21 . (Original) The method of claim 20, wherein the spacer layer is formed of 
silicon nitride. 

22. (Original) The method of claim 21, further comprising forming a confonnal 
stress buffer oxide layer on the semiconductor substrate having the low concentration 
source/drain regions before forming the spacer layer. 

23. (Original) The method of claim 12, further comprising forming an interlayer 
insulating layer on the etching stop layer. 
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24 (Original, The nterirod of Cairn 23, wherein.h= etching s.op layeris fonned 

layer. 

25 ff.evi.usiy present) The method of Cahn 23, further comprising: 
paneling .he in.eri.ye, insulating layer and the etching stop layer to form firs. 

^IsZsing *. high concern source/dmin regions and rite penpherai cncnri 

"ng rite in^rlayer faring iayer and rite etching shop iayer .o form second 
™ n «c. holes exposing the island shaped dmin regions in the cell array region; 

»!Z applying a p,»g ion hnp^on pn.css » rite is,and shaperi dmin regtons 

exposed by the second contact holes; 

forming contact plugs that fill the first and second contact holes; and 

forming metal interconnection lines on the inlerlayer insulating layer, the metal 

interconnection lines being formed to cover the contact plugs. 

26-39. (Cancelled) 

40. (Previously presented) A method of manufacturing a semiconductor 

integrated circuit, the method comprising: 

forming a device isolation layer in a semiconductor substrate to define first and 

second active regions; 

forming a plurality of first gate patterns that extend across the first actxve regK>n, 
regions between the first gate patterns including a first space having a first width and a 
second space having a second width greater than the first width; 

forming a first impurity region and a second impurity region at the surface of the first 
active region exposed through the first space and at the first active region exposed through 

the second space, respectively; 

forming a second gate pattern that extends across the second active regmn; 

forming low concentration source/drain regions at the second active region located on 

both sides of the second gate pattern; 

forming spacers on sidewalls of the second space and on sidewalls of the second gate 
pattern as well as a spacer layer pattern filling the first space; 
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fanning high Condon source/drain regions adjacent *c low con— n 

^ removing S aid spacers .o expose «he sidewalls of the second space and Ore second gate 
pattern wherein a recessed spacer layer pattern in rhe firs, space remains. 

41 (Piously presorted) The method of claim 40, tether comprising: 
forming a confotmal etching stop .ayer on rhe semiconductor suoarate having the 
recessed spacer layer pattern. 
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